The effects of dimethylated and alkylated polycyclic aromatic hydrocarbons on the embryonic development of the Japanese medaka.
The Japanese medaka (Oryzias latipes) early-life stage assay was used to investigate the effects of a number of commercially available dimethylated polycyclic aromatic hydrocarbons (PAHs) (3,6-dimethylphenanthrene, 7,12-dimethylbenz[a]anthracene, and 4,6-dimethyldibenzothiophene) and their unsubstituted congeners, dimethylated and unsubstituted tertiary mixtures, and a complex environmental mixture (with elevated C2-substituted dibenzothiophene) on embryo larval development. Unsubstituted PAHs showed trends of increased blue sac disease (BSD) relative to dimethylated PAHs, although the severity of BSD induction varied. Results demonstrated that the dibenzothiophene congeners were the strongest inducers of BSD of the commercial PAHs tested. These compounds reduced the hatching success of embryonic medaka, an effect that was enhanced in the mixture. The base neutral extract significantly increased the frequency and severity of BSD abnormalities, while significantly reducing larval hatch length. Based on these results, a sublethal maximum allowable toxicant concentration (MATC) of 13.91 microg PAHs/L was calculated.